Spatial and temporal organization of the Bacillus subtilis replication cycle.
DNA replication occurs at discrete sites in the cell. To gain insight into the spatial and temporal organization of the Bacillus subtilis replication cycle, we simultaneously visualized replication origins and the replication machinery (replisomes) inside live cells. We found that the origin of replication is positioned near midcell prior to replication. After initiation, the replisome colocalizes with the origin, confirming that replication initiates near midcell. The replisome remains near midcell after duplicated origins separate. Artificially mispositioning the origin region leads to mislocalization of the replisome indicating that the location of the origin at the time of initiation establishes the position of the replisome. Time-lapse microscopy revealed that a single replisome focus reversibly splits into two closely spaced foci every few seconds in many cells, including cells that recently initiated replication. Thus, sister replication forks are likely not intimately associated with each other throughout the replication cycle. Fork dynamics persisted when replication elongation was halted, and is thus independent of the relative movement of DNA through the replisome. Our results provide new insights into how the replisome is positioned in the cell and refine our current understanding of the spatial and temporal events of the B. subtilis replication cycle.